Persistent myocardial ischemia increases GLUT1 glucose transporter expression in both ischemic and non-ischemic heart regions.
Persistently ischemic myocardium exhibits increased glucose uptake which may contribute to the preservation of myocardial function and viability. Little is known about the specific molecular events which are responsible for this increase in uptake. Therefore, we investigated whether myocardial ischemia induces the gene expression of the major cardiac facilitative glucose transporters, GLUT4 and GLUT1. We determined the expression of myocardial glucose transporter mRNAs and polypeptides after 6 h of regional ischemia in a dog model by semi-quantitative Northern blotting and immunoblotting. GLUT1 but not GLUT4 expression was significantly increased in both ischemic and non-ischemic regions from the experimental hearts when compared to surgical control and normal hearts. GLUT1 mRNA expression was increased 3.4-fold and GLUT1 polypeptide expression was increased 1.7-fold in ischemic hearts when compared to normal or surgical-control hearts. There were no significant regional differences in GLUT1 expression in either normal or ischemic hearts. However, there was a tendency for GLUT1 mRNA expression to be highest in the non-ischemic regions from the 6-h ischemia hearts. These findings suggest that myocardial ischemia induces a factor or factors which stimulate GLUT1 expression in non-ischemic as well as ischemic myocardial regions. Increased GLUT1 expression may play a role in augmenting glucose uptake during ischemia.